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(57)Abstract: J 
PROBLEM TO BE SOLVED: To obtain a soundproofing sheet for floors which is excellent in 
soundproofing effect and feeling during walking by forming the sheet from a closed cell foam which 
has a specified closed cell content and in which through holes are formed from the concave parts of 
its one side to parts other than convex parts of the other side. 

SOLUTION: The underside of a closed ceil foam sheet (e.g. one comprising polyethylene or 
polystyrene) having a closed cell content of at least 35V pref. a laminate formed by sticking an open 
cell foam sheet thereto, is formed into a lattice pattern wherein parts other than lattice parts are 
concaved, and on the other side of the sheet are formed convex parts. Through holes and the 
convex parts are designed so as to satisfy the relation: f0=(c/2;r) x (s/vl)1/2 [wherein tt is the ratio 
of the circumference of a circle to its diameter I is the length (m) of the through hole: s is its 
sectional area (m2); v is the vol. (m3) of the concave part wherein the through hole is formed; c is 
the sound speed (m/sec); and fO is the frequency (Hz)], and the through hole is formed from the 
center of the concave part of the underside to a part other than the convex part of the upper side. 
Thus is obtd. a soundproofing sheet which damps sound in the frequency (fO) range of 50— 1 ,000 
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UVC] [SUBJECT] 
pij ; r >}.-. f r iif^»L ! I; M] The sound insulation sheet for floors excellent 

in soundproofing and the feeling of a walk is 
provided. 



[ft^ M [SOLUTION] 

- }/ 7 - [mi ; ;'a;-' "I , : iJ l;v[;/^ 't has concave part in one surface. It 

comprises the closed cell foam of 35 % or more 
of the rate of closed cell and which the through 
holes are formed to the other surface from the 



7" — concave part. 
^jK: r -}".^Ms)t!M; iv> — r a sound insulation sheet for floors 

characterized by the above-mentioned. 

I^T-nfi-.t: -'-ft [CLAIMS] 



U l ] [CLAIM 1] 

- V ( ' Mfr'i I ij 1mIj ■■'< U ' ["Ind ^ sound insulation sheet for floors, which has 

concave part in one surface. It comprises the 
closed cell foam of 35 % or more of the rate of 
^ closed cell and which the through holes are 
-I; :r ^^^' A:: ^' i - ' - ? formed to the other surface from the concave 

part. 



~:i * Slit; v'". auIii-t- n °<X> b ; > 



U\ M2] [CLAIM 2] 



A sound insulation sheet for floors of Claim 1, 

*>^T J l-iifjii! j-ii-l ' : |: W7bi ^l" which has convex part on the other surface from 
^ ' the surface which has concave part. The 



through-hole is formed from the concave part to 
the parts that are not the convex part on the 



Hi 1 nd«fe- ; >M:)!j|' ; < r > - i- other surface. 

luWH :>] [CLAIM 3] 

[1/135 {-% h ^ A sound insulation sheet for floors of Claims 1 

-/j. *- ( ^.^yj.p' - ir-^ji- A ;^i"C and 2, ' n which the concave part is formed in 

t ^ 7 , ' u ^o.i-Iv . ' ; / ^ j>xrj the lattice pattern wherein parts other than the 

v - j" fA nM " v " lattice part become concave. 



[,l?f*^4] [CLAIM 4] 

f'j "'f' ; '> [Hi ■ ^ > H/ Vf.fji, : n A sound insulation sheet for floors of Claim 1-3 



< r "AO\^ 3 ")°(» - , v;.vJ described in any 1 clause, in which the open 
v. xi. Lj -h- v o -fiu], !Lj ^ f oam w ith a rate of a closed cell of 35 % 



less is laminated on the other surface from the 
surface which has concave part. 
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UfM^fto] [CLAIM 5] 

)ty tr J u h a sound insulation sheet for floors described in 

' f| -J j," ]\ i f t j ' ( m Y Ji. ,~ ^ any 1 clause of Claims 1-4, in which when the 

} 7-X , ^ ~,~ ^ . n / m f ; length of a through-hole formed in the closed 

Ifl,ta '- s (nr 1 ' cell foam is set I (rn). its cross section, s (m2), 

)\^^ziTiWi^)^hir v im the V0 | ume of the concave part in which this 

3 > , nil r C ( m f / j , I 1 ; ;*-| through-hole was formed, v (m3), the acoustic 

^-^ - r L tzttjit ; : , velocity, C (m / second), the circular constant, 

( c , '2 ~ ) • ( s , ■ ' v 1 ) 1 2 (pi), the value of (C/2 (pi)) *(s/vl) 1/2 is 50-1000. 
(Mi!t;K o o - l o o o 

[^!=JIc/»r;^ffl/.:p"fcHJI] [DETAILED DESCRIPTION OF INVENTION] 

[ o 0 0 1 ] [0001] 



-fofM'r ^Sf] [TECHNICAL FIELD] 

1-?d [, M{-tfu)tJP ; j h v K-[*H~ This invention relates to the sound insulation 

sheet for floors. 

[ 0 o 0 2 ] [0002] 



m-^^m] [PRIOR ART] 

}.y : j\]\:tj ; — j. -t^ 14; t JtllW :i* The sound insulation sheet for floors is used to 
' ^V'S^k ^ V; - > '/ "J — the wooden f l° or of the sitting-room of concrete 

mv^.M^'~ ^v, n structures > such as block of flats ' a P assa 9 e - 
J5 "5 tm- 'ii v a nd the step etc. as under-floor ground 
Vff 'h U z . - ( ii h j - u o iiL -1- material, and also it is widely used for the vinyl 
- K i' u , jM^i'frhL £ \ f| 00r of a kitchen, the toilet, the child room, the 
.-■f-. — ^ . -t)HiV4'ft ' /l M: "*r^- retirement home, a kindergarten, etc. 
L\ ! f'JiHj ^ ri'T-k . H^> ^ Functions, such as the soundproofing for an 
o > ffi r i KR ; m - llf] l x. ^ t * t lower story being made not to hear the footstep 

of the people of an upper story etc. and the 
feeling of a walk wherein it is not the case that it 
is hard to walk because it is too soft or it is too 
hard and the fatigue is intense, are required. 
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[ 0 0 0 3 ] [0003] 

\- u\l\' f j f?'\ f \ : r^~t^H r ?i r L "C.'i L value is mentioned as index which shows 

j >^;f r, i f[fr u ; i above soundproofing. L value is value 

J V j" s ''fML calculated from the impact noise level 

_ ^ 1 " r 7 V ' L L measured according to JIS A 1418 according to 

T L Tim : -£ i v L «/t .-/j » ^ , JIS A 1419. Specifically, it is the value read by 

JIS A 141 '.-» ;r_<f:jvl I- | a yj n g over flooring to a concrete slab of 150 

T ;R , - fifi; T &■ ^ : ik &'j ; .: mm in thickness and 360kg/m2 weight, 

/V" 1 5 0 mm, [ T('iK> k generating an impact noise on it from the 

0 k g m 2 (/»^^ /7 'J — i- source of a lightweight shock called tapping 

-7 -/' x zi\ : Jff&fi^ ifi'f^i t' machine, measuring an impact noise level by 

v / tr T v ^ . . ^ v-z-f^. the frequency on the reverse side of the 

'^--^^i^- w**~rXi>^- concrete slab ' and b y a pp'y in 9 the im P act 

j H-.-uu-j^i/j..^ --Ms-j r h - t. I. nojse j eve | tQ the sounc j insulation rating graph 

- '- - * ir " ' ^ " ' shown in Figure 1 . 

v - 7 ~, < rfuij -r j^hilc ifcv As for the reading me thod of L value, for 

Y) J^ffl'i- I . M u example, with the L value 45, the impact noise 

1 ! L h ? z ' r ~ 7 level measured must be below the line of L-45 

, : -v-."7f l ■■: n^JU- ■ ;;.iiiV" V\t*> of a sound insulation rating graph, in any of the 

'v , L fnY <r> ft ^ 1ft *J ;/ > L ' : frequency of 63Hz -4kHz. 

( f*Ufi\ L lift 4 ^ T(±. 
:i II / - 4 k II / </> ^'Otehul'i 

• ^/L //ij!v:-K->f : ^ *'f' L 4 

[ 0 0 0 4 ] [0004] 

'i-i fj"/$;:oi *"T(t, it/ iift; ; 1 1 1 About the feeling of a walk, the compression 

distortion at the time of applying the load of 
80kgf on a flooring at the range of 50 mm 
diameter is considered 2-3 mm as a standard of 
an optimization. However, it each differs from 

m r jn'^ > 6;K J.tifjv M ' i JiJI] parts 0 f a flooring to be used, etc. 

'ii\H\f V$ !i ; t o ^ ^- ,^ J : The feeling of a walk will be reduced if a 

: j ^'fj'fi^f't, Pi f'r't't: *i' l [i J 1.^ buffer layer is made too soft, for improve 

/i i i^fefiite 5 1 £ -V ;j 1 . L soundproofing, or conversely made too hard for 

- r >- t) ^ii/t-'^ir 'J*o ma ^' n 9 compression distortion small. 

[ 0 0 0 5 ] [0005] 

u£ 4t^'"-' , tfil-'^'-M j'J^ Conventionally, as the method of improving 

I" ^ V/£ u L ^ rVrf soundproofing and the feeling of a walk, such 



m^'iS^il 8 0kg! - -i»;T(-r 
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& I- r :f ; V L ^fi f ^- 7) F;-*£- method is adopted as making a groove in a 
ir^ i'i'c'itf- -t" 5 V^wj'fftftj wooden floor or providing a buffer layer to the 
^^-^/^ (-|^| bottom of a wooden floor. In recent years. 



while forming a concave part in an above buffer 
layer, it has compounded with various kinds of 
material. When forming a concave part in a 

imtijtfj'i i[ lJ ]:Tlj-i*Jf:-/A:"t" h , • buffer layer, physical property value, such as a 
t '-ii ii, *>prti^'-Tv^ < W!-;j L ft ^ftf; load rate and an elasticity, is made to reduce. 
f"i5->i\ -r^ 1 ^^!:, *£f#r As a result, buffer property, soundproofing, 

rr"fc ^ ;t k r n o = f*l t t±\ etc. improve. 

■[■■". 7 9 7 8 4 'J -4*-V;'Sfi"""' ^ or example, in Unexamined Japanese 
f.i 7l v--'.;;f:'-^ V'£f/t-" u Patent 7-97849 gazette, the flooring which 

il] " J ' J ^ bonded the wooden floor in which the groove 

was formed, and the buffer layer which consists 
of urethane which has a concave part in at least 
rt^ ; ) i N >+r/i)4M-|;M*lT: ■$ u 0 ne surface is illustrated. 
T ; . L;j»L, - ?1 However, by this method, depending on 

t^ViM: ( ;, ?K f f^ti:! ' r .. i: *V channel-like of a wooden floor, there is a 
i^^V^-^W^i?^ 17 ^)^.^ 5 problem that since only the impact noise of a 
i : *» ■/>-**• i foYrt/J* ' /;>.~t~ specific frequency is made attenuated, L value 
j^j- :* ^ [uj[- ^-n/^ c ' oes not become small, and soundproofing 
EI ' ' " does not improve collectively. 

[ o 0 mi] [0006] 



i/</'[n:i:n<I;Ti;^r 



[ Uj] /A % J ( k: L .£ v <r "r r> 111 [PROBLEM ADDRESSED] 

y^j Objective of the invention is to provide the 

F I fJ'jf t p) / v'"t : sounc ' insulation sheet for floors excellent in 

h , -mr-f - i - soundproofing and the feeling of a walk. 



f r/£ 



[O 0 o 7 ] [0007] 



[.il'Sl r^t-^ i 6 >*: Vh'"> FI£] [SOLUTION OF THE INVENTION] 

t-^i^i' 71 /!:^)!^ n > '— r-J-t, " ^he sounc ' insulation sheet for floors of this 

h' -''mii " i IJ .lrfl^* U i l lJ l '"ft 'W. invention has concave part in one surface. 

' . r \~. 7* -I / *■ - l It comprises the closed cell foam of 35 % or 



°/c 

more of the rate of closed cell and which the 
through-hole is formed in the opposite surface 
* v - <wdl ^fdlf^/J^ >4* I. u rft f rom the concave part. It is characterized by 

the above-mentioned. 
>X \-\ )t:)tj[iO n > — h f 'iili Hereafter, the surface which comes to the 
f f ^ L rteX L , tt^Mm floor surface side is described as the upper 

face, and the opposite surface is described as 
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r sheet for floors is constructed as under-floor 

ground material. 



k : >!ll ^77^7^^*7fl£ii'-: 



7 t 



[ 0 O o 8 ] [0008] 

^ ,; c n; S"?f r £^] lii v The closed cell foam used with this invention 

< !jV | ;; t _ j_i u r ^ . ^ ,j v consists of the resin currently used to the closed 

cell foam conventionally, such as polyethylene, 
polystyrene, and polyacryl. An expansion ratio 
is not limited specifically. However, generally 
2-50 times are preferable and 10-30 times are 
^'diiT^:iVr,i:-tm[i^h^^ > further preferable. 

-fliu ; j;:.:± ^-3 0f& : /j»4j- When the rate of closed cell of closed cell 
Hi .; s i o-:; o f,VA ; ^ 0 foam is small, a positioning control after 
I ^ )i\\> L r'<;i-/.>}^jdlP?i$\ carrying on an adhesive at the time of 

construction will become difficult. 
Moreover, since there is tendency that 
t „ 1U ^ r ._^ , ^ , soundproofing and the feeling of a walk reduce, 

it is 35% or more. 

!• ' : "77': - ;,!f; ' J "7 1 "~^'7-fl In addition, the rate of a closed cell said with 
M y* h 6 </; X 3 5 1 .{■*) this invention is the value measured according 

7. l7, T 1 , ' j[tl 7'<Udl to ASTM-2365. 

•m, as tm -j :-; « 5;:-W 
fit L TifP'J/E L "itiVTcf^: 

[HO 0 9] [0009] 

r \ii-lVll v. <U7 ^77^ t ViniXr] Above closed cell foam has concave part on the 

■r^-^ri -^im.'r-r.-w, f--ni.-. £r undersurface. The through-hole is formed in 

7 t " / 7 ^ the upper face from this concave part. 

[00 1 0] [0010] 

h7[ tJ ]p'!>( i 2 5 0 11 / M'lfiy X)8i An above concave part attenuates the impact 
'&V* r 0)'$]% if ^'M;^ o J t- (/ l no ' se °f ^ e frequency near 250Hz. As when 
>[5 t nit^jf-/'j " Kifii - the 0CCU P' e d area of the concave part with 
* respect to the whole undersurface becomes 
large, soundproofing will improve and designing 
of a concave part will become easy, as for the 
Ti. [ i ntvlU^'ij ; hfl*:>VrW h 5 u form of a concave part, it is preferable to make it 
l N ■') }}\X\ Kft VAV'k'H 11 !!' as the lattice pattern wherein the parts other 
*y ~'j t •) /irffs- f -t*5 than the lattice part is concave. 

[001 1 ] [0011] 

1 7d!niifHL( "7 -^tKni -;i 7 : > The above through-hole can attenuate the 
f f £: c> ) J£J & cO m% r v r j&$ ^ - : im P act noise of arbitrary frequencies by its 

design. It is preferable, seeing from the point 
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; z. fj^ "5 ji "T • 'j - ; J ' ; )]" 
(m : , ■/ '^Mfi: 1 u 'V s t m 2 



r o t.r/)'?;. ; i , 7 1 it: of strengh, to form it in a upper face from the 
r iT KihiV \iJhyf] * 7 1 1 : 1 1; l h[f n center of a concave part of the undersurface. 

in that case, if the length of a through-hole is set 
„ f , f ^ ; ( ": ; _v r ^ as I (m), the cross section, s (m2), the volume of 
k " ~ 1 the concave part in which the through-hole was 
formed, v (rn3), the acoustic velocity, C (m / 
tS^ilt^^^^ii^n^^'Wu second), the circular constant, (pi), the 
r v (nr ) 4 iv rt" r C im/ frequency, fO (Hz), when the through-hole and 
\'y k V\ 4 r - . i# ^ r i 0 concave part are designed in such a way that I, 
01 / ) b L tzfyir*-. I . s , s, and v satisfy fO =(C/2 (pi)) *(s/vl) 1/2, the 

impact noise in fO (Hz) attenuates, and 
Soundproofing improves (principle of the 
resonator of a Helmholtz). 

However, since, when fO is small, it will 
become hard for people to hear, and becoming 
large, the wavelength of a sound will become 
'^rf'/^n . I '-h :Y> short sufficiently to the thickness of closed cell 

|n]kj;rio ( j.\:r-'L V(/) foam, and sound is buffered mutually and 
"(Is -Sv ' ■> fr ;' •.?}! ] /f! ' : - !i, attenuated, it is 50<f 0< 1000. 

- ^ i i'ltim " J <\~ "^he design of through-hole may all be the 
r ct) l-Z ^ c \ u ,^ same, or may each differ. 

li .villi w ^^^ui^'^fV- <t 
L ':^ //.:^ ! A; ^ , iv; t T.i 1 

0 < f 0 < 1 0 0 0 o m 
iifi-fLj-Oi^iif-i't, r."T hi "C" f j r; 



f r - <C , 2 - ) .< ■ 
1 > 



(11 / ) 



[0 0 1 2 ] [0012] 

£ ill; v. <u'il ( i ff f ; I. Moreover, it is preferable that convex part is 

^jM,^;^ liy-ifc -v ; r- L -i, ./ )£ /) -^//f formed in the upper face of a closed cell foam. 

l | '.' " , Since the quantity of the airborne sound 

' \ * / .-/■■: ! L t - which travels to a through-hole will increase 

- \ t ^^L.-I^.r > r : <t,z*flkn w ^ en j t h as con vex part on the upper face, the 

■/).ivj^ H i r !ti[i'k\»' 7j \ . h l!i -tL < - soundproofing by the through-hole improves, 
t n 'I'kj'f^l 1/1 t:ini;: When it has convex part on the upper face, 

i n i.ii; i: (rl'-o^v iV. [: t k!'.'r-[fi-j- as for an above through-hole, it is preferable to 

;i I l/ii ^ 1 !' ,r l i'/li t!j ^ v • hir^VA'^U form 't in P arts other than convex part on the 

4-/i;t|j />-■ - i:; J;V ^ / 1 t i ^ " i ' upper surface from a concave part 

• ^ l ^ " undersurface. 

[0 0 l :>>] [0013] 

I ^iM lJ in1Wi(; ; [ r hvb i -Jf -fit 'f " 0 ^ s ^ e met hod of forming an above concave 

■J., u ^ ^ / .j. a ; -j- y j , /U - part and convex part, conventionally well-known 

7 ~ - ri 4 , I--U ir. 1 4 . j. , - i. arbitrary methods, such as the method of 
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^ /r) v]l4i j:^^ n il:J5: forming desired form by the embossing roll, are 

ffj-r-5 . Udtt:&jLr~^' *■ applicable. 

j ; j. ^ ; — , j n _ <~ u i, ^ As the method of forming an above through- 
g T^ku ^ ^,-'7- 7 , , - j_ hole ' conventionally well-known arbitrary 

>J "*" 1 A " J J ^ methods, such as the method of piercing many 

heated needles by the roll, are applicable. 



j' ' 
V t 

---^ U ■ > , :K 'J ^ ^ 7 > , 

■ I 



[ 0 0 14] [0014] 

>/". '<Ufc , fe^('t^ /) I: ml." is Preferable that in the upper face of an 
iill *V '<Udl4- 3 5",>n f i': above closed cell foam bonds the open cell 

foam of 35% or less of the rate of a closed cell. 

As for the resin which comprises an open cell 
foam, that which is conventionally used to the 
feilift* rW/j5c"i~ r j&t!jh. - . 0 p en ce || f oam can be used. 

^dif^iif^fl "j rr: '. ♦ For example, polyethylene, a polyurethane, a 
t.'/»^ ; f*t'iF]"r , i'#J v. £\ T. polystyrene, a polyacryl, etc. are mentioned, 
'j .-r.-f- v s\ ;K 'J ^ ^ 9 > , The open cell foam makes the impact noise 

ij v.-f- u - :)-; "j -r- v 1 ' >i f f om the floor surface as air propagation, and 
+ * » i, t i, > v < , /x v / , /f attenuates an impact noise by friction of air. 

Moreover, the impact noise spread to a 
closed cell foam is made as air propagation. 
Since there is tendency that the open cell 
ff'f m ft- & ^ -H" o : ■ > : foam absorbs the water content which comes 
l) , t/i, 3&V//<u!i i^; out of concrete used as the foundation of a 

tffr}~offr*& u t : j floor, and the positioning control after carrying 
o - :ii fee *i ?i >; 2 h-J on an adhesive at the time of construction is 
ii lt : '/» u : " : ^ i; — difficult ' to the u PP er face °f an above closed 
1 *y r t'l'i r > ^ V v-f'-M. ^" ^ ceii foam, it is bonded. 

& k;:. v 

[0 0 1 5] [0015] 

hud-Jill y. ''<Lili y ^fdi\ : '- A-^y^'ii As a m ^thod of bonding an above closed cell 

^■.',i/*-^iiMv^f^}-r i i u foam and an open cell foam, conventionally 

— ^/.i-^ijj- j- ;r i ; - jj ; ^; c/l1 ,v well-known arbitrary methods, such as the 

; 1 ; ; * ) \ _ " # ' ; ^ L j " method by the adhesive, are applicable. 



[0 0 1 *S] [0016] 

t-^Ci'H^'/ufflPj m > ™ I-.'t, ^ii As for the sound insulation sheet for floors of 
r oRMirt 3!li '<\i\!l 'it^ci (fc ' M l ^' s ' nvent ' on ' the undersurface of a closed cell 

foam is fixed to concrete which makes the 
foundation of a floor with an adhesive etc., 
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-v'. ^i^^^o^':. - ;< 

1^0- 5 0 0 /«< in '^fc 
/n s v r^i fctti ft: cm Kihi" 

mm. BM *>*$r- £ *) IV; 

i \ 

[ <> 0 1 7 ] 

ft. tftiimfct-ti- o r,, ;, T'i± 

[ 0 0 18] 

^:'M:)fi|^jir>— i^>:> 1 l ;Vl J 

; :>. : 

[ O 0 1 9 ] 

M - : tJ.*:.M]IU;T? . — h l r Kmi 

l;[fi],M^ti/i^iW[^]-?^.>;', |*| 
4ft[*| 3;:tt;L TilKM I - I T 
<» l*;nfiill^[-3T£» 6, ~'rt£i> 
M:WPiiT- v'— h 1 !t. Sll >/. 
>feu4ft- 1 lA'Oi 1 ), I'm: 
t. W 7 :>[ii|ft; 

^ v l;ifti!i{±, ^[KiP^: 
:|'y.>i i: ]ft> 1 3 f)'>¥.} -::pi;l:Jn 
T^o.. M 1 12 (/■>'{■ 
ktm .0 i f _h 315 1 3 W^'ft;'//-- 
; t. uifi-tL 1 4 ;j>lfwjti;rr:i ■ 



during construction. However, when the 
adhesive is too abundant, an adhesive will enter 
into a concave part, and as a result, the volume 
v of a concave part may be unable to be 
ensured. Therefore, a plastic sheet, the non- 
woven fabric of about 50-500-micrometer which 
does not impair soundproofing may be bonded 
by the adhesive, thermo-bonding, etc. on the 
undersurface of a closed cell foam, so as to 
ensure the concave part. 



[0017] 

Thickness of the sound insulation sheet for 
floors of this invention is not limited specifically. 

However, generally, when making it to about 
5 mm, the feeling of a walk will improve. 

[0018] 

Hereafter, with reference to a drawing, 1 
example of the sound insulation sheet for floors 
of this invention is explained. 

[0019] 

Figure 2 is a perspective diagram which looked 
at the sound insulation sheet for floors 1 from 
the undersurface. 

Figure 3 is a perspective diagram seen from 
the upper face. 

Figure 4 is the cross-sectional model in linear 
l-l shown in Figure 3. That is, the sound 
insulation sheet for floors 1 consists of a closed 
cell foam 11, and the concave part 12 of 
quadrangle is formed in the undersurface in the 
shape of a lattice pattern at equal intervals. 

Cylinder shaped convex part 13 is uniformly 
formed in the upper face at regular intervals. 

The through-hole 14 is formed in parts other 
than the convex part 13 of the upper face from 
the center of a concave part 12. 

Whichever is sufficient as for the through-hole 
whether there is concave part in which the 
through-hole is not formed or all concave parts 
have it. 
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[ 0 0 '2 0 ] 



[0020] 



[Embodiment] 



17 r;:'r^i?!j rftiif T i^e^K n An Example is below and the aspect of this 

invention is explained to it more in detail. 
However, this invention is not limited only to 
these Example. 



[0021] 



[0021] 



t - . * 'J -x-^ u- 

r- 2 0 f,V. IV ^ 3 . 5 mnuO^l 
■/ ''£^1^ ' t "iflii ' , 4 0 in 
fJllRri"? 1 3 6 mm x 1 3 6 in 
N v\ iS" 1 mm^:»i lJ i;'fi;Sr, 

L, Ufiiil, pT.i$ 1 0 m 
, r Si I 1 mrncWTtMb'a'hJfi 

4 0 n ^ 'm : JtfMc !_ /;-. )K 

, i^.vi;-.^'! 1 ^^ ^ i-.ini<'M a iiv[; 

1 mm, j<- 

Kit r — ; L ! I c t l :» * j&J L 
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in 
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•4. 

m m 
in in 
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1 3 H mm X 1 



5%, Ki'd 
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4 



f?c * 1 m mt'.' 



1xxu — /Uil.t Ufa f- 



[Example] 

(Example 1)) On the undersurface of the closed 
cell foam with 75% of the rates of a closed cell, 
an expansion ratio of 20, and thickness of 3.5 
mm which consists of polyethylene, as seen in 
Figure 2-4, a concave part with a 136 mm * 
136 mm quadrangle, and a depth of 1 mm is 
formed in a lattice pattern by the embossing roll 
at intervals of 40 mm, and in the upper face, 
convex part of cylinder shaped with the 
diameter of 10 mm and the height of 1 mm was 
uniformly formed for 400 /m2 by the embossing 
roll. 

Next, from the center of a concave part, many 
heated needles were pierced to parts other than 
convex part on top by the roll, the through-hole 
with a diameter of 1 mm and a length of 1 .5 mm 
was formed in them, and the sound insulation 
sheet for floors was obtained. (fO =500Hz) 



[0022] 

(Example 2) A concave part with a 136 mm * 
136 mm quadrangle and a depth of 1 mm is 
formed in the undersurface of the closed cell 
foam with 75% of the rates of a closed cell, an 
expansion ratio 20, and a thickness of 2.5 mm 
which consists of polyethylene, by the 
embossing roll at intervals of 40 mm at a lattice 
pattern. And from the center of a concave 
part, many heated needles were pierced to the 
upper face by the roll, and the through-hole with 
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iff lmm, Ji i- 1 . a diameter of 1 mm and a length of 1 .5 mm was 



^ ^ftJ^W! formed in il Next ' an adnesive ( Soken 



o mm-' 'fLllH 



, ... r„ . -s-.r- chemical & Engineering Co., Ltd., brand name 

- 12 K " ;"r 7 "~. T ,., "580 G") is applied to the upper face of a closed 

L tz ife I - . 5!ii ^ * na ce || f oam by roll transfer so that it may become 

! -.iid;". : .l l\ *l >.u®'"\t i'x^L 5 q g /m2 . The open cell foam with 10% of the 

[Tfjnn r 3 8 0 < J -r o 0 g rates 0 f a closed cell, an expansion ratio 60, 

m 2 11 ^ o t — fcV'j*- and a thickness of 1.8 mm which consists of 

i t "< ■'■}'■ Ml L, v : i • 4- urethane was bonded, and the sound insulation 

j&^iiu O'v sheet for floors was obtained. 
oV,. J l . Smm ^i 

I o o v -j ] [0023] 

(Examples) Except that an adhesive (Soken 

, , t- , n:7 k . '• t-«u chemical & Engineering Co., Ltd., brand name 

l-.lf.h-. tell?*] (T.rW.iL rfU<, „ 58() G , () app|jed tQ the upper face Qf a 

i:vj.\n V', r 5 8 0 r, ' 4- r. o « c|osed ceN foam by ron tr ansfer so that it might 

m ? ! : 0 i ! "- - ' ^ become 50 g /m2. and that the open cell foam 

;: i; ') i?..<\\ I • , '''i-'': /WVc w j tn 10% of the rates of a closed cell, an 

; :>. fcl \\i'd-r- 1 <'"o> Wi'iAvi expansion ratio 60, and a thickness of 1.8 mm 

•i-i I) of,',- i',- 1 1 . 8 nunc/ 'Li which consists of urethane was bonded, in the 

ttWfekf**-IW>> same manner as Example 1, the sound 

'^iimm l tmi-^:im insulation sheet for floors was obtained. 



[0 0 2 4 ] [° 024 1 

C(5Ktf S 4 ) Vi -<x<H <riN^'. ( Exam P |e 4 ) Exce P l th ? an adhesive (Soken 

\ r ;~ •'•JI M chemical & Engineering Co., Ltd., brand name 

hnui-, teuft (T-r^-rfL MJ.A. „ 580 G<l) was app|ied t0 the und ersurface of a 

iSR^ r 5 8 0 u ! ) r o 0 g dosed ce|| foam by r0|| transfer so that it might 

/ m : .=fc •'» ::-:2--.'Mi:;'V- become 50 g /m2, and that the non-woven 

ii t '<) -t -fti L , ¥ 5 4 0 0 u fabric of 400 micrometers in thickness and 30 g 

m . lift" S't 30g' m : ^ ) f /m2 estimated amount was bonded, in the same 

fli fSr^i" {• ; -;'t/il.l.'4(±"Kljffl^. 2 manner as Example 2, the sound insulation 



he; 



L X /.£ HI M n - — i ^ sneet for floors was obtained - 



[ 0 0 •' 5 ] [0025] 

(Wfio) a -W: ^•:: / t:'. (Example 5) Except an adhesive (Soken 

, \- l-M .'-^-^I ti chemical & Engineering Co., Ltd., brand name 

h mi,... iWJ '^.H-^L ,-fl.?<. „ 580 G , () wgs app|jed to tne un dersurface of a 

ifir'Hi t'i ■ 5 8 0 G j ) *r n O g c|Qsed ce|| foam by rQ || transfer so that it might 

■ ' m 2 li ; 3ct : ) \z. a — 'i fc 'j- become 50 g /m2, and that the non-woven 

;: L <>) /ti L , I"" ^ 4 0 0 /; fabric of 400 micrometers in thickness and a 30 
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m N [I :■; qi 0 g / in 2 ' 1 ' h% 
fti rtl : : , ; ) W;rfiU*k'i'£&f*; 3 

[0 0 2 6 ] 

(it$<m i ) * ,; ••• r - 
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'Y.- : - 2 Of^'^^Ui'^YM:.-' 

[ 0 0 2 7] 

i;Lf<f ,/| J 2 ) :t> : 
i< . i'ill >'.C<\r&-r- T 5 "... 't-.'i 
U',-41 2 0 fir. I'/o 2 . .", mm-" 
)lK M'xC.'i^^^cc:. i-.-ft:; ' . iV* 

1 0 mm, iWi $ 1 mini')! 1 ]!!;:!'; 

n^j -;:4 o ofls x m 2 /f>iA: ; 

[ 0 0 2 8 ] 

l . 1 r 1 j 1 — , j ..-A a.) M'J 1 TAl ■ "/ 1 it — 1 j 1 1 ■ 1 ~ ^ 

I :fj nn f , r 5 s 0 G . ) r50^ 
. tn 2 !:/^:» t £ ■'/- 
;: : t ■;; tti L- , r * 7 > 77 - /W- v 

v , ill ' v '<u'ti'-^ 1 0 %, fe?^ r v 

-l-ei 0{,V, ''/el. 8 mrm'>.'K 
[ 0 0 - 9 ] 

'Mm A > kffirt'^ |r / 5 0. 
^ 5 nini'/)Wi, /V-i? 4 mm ' > 
,7 ft ^7 ;| 77" 6 mmtO^iM^p 

7lft-r ' 7, fMttr 



g /m2 estimated amount was bonded, in the 
same manner as Example 3, the sound 
insulation sheet for floors was obtained. 



[0026] 

(Comparative Example 1) The sound 
insulation sheet for floors with a thickness of 1 .5 
mm was obtained from the closed cell foam of 
75% of the rates of a closed cell, and an 
expansion ratio 20, which consists of 
polyethylene. 

[0027] 

(Comparative Example 2) To the upper face 
of the closed cell foam with 75% of the rates of 
a closed cell, an expansion ratio 20, and a 
thickness of 2.5 mm which consists of 
polyethylene, Convex part of cylinder shaped 
with the diameter of 10 mm and the height of 1 
mm is uniformly formed 400 pieces/m2 by the 
embossing roll. And the sound insulation 
sheet for floors was obtained. 

[0028] 

(Comparative Example 3) Except that and 
adhesive (Soken chemical & Engineering Co., 
Ltd., brand name "580 G") was applied to the 
upper face of a closed cell foam by roll transfer 
so that it might become 50 g /m2 f and that the 
open cell foam with 10% of the rates of a closed 
cell, an expansion ratio 60, and a thickness of 
1.8 mm which consists of urethane was 
bonded, the sound insulation sheet for floors 
was obtained like Comparative Example 2. 



[0029] 

(Comparative Example 4) From a upper face, 
the open cell foam which consists of a 
single_plate of with a thickness of 0.25 mm, a 
plywood of with a thickness of 4 mm, and heat 
compression foam urethane with a thickness of 
6 mm were laminated in this order, and the 
flooring was obtained. 
However, the groove with a width of 3 mm 
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5mm" l iftv5 0mmip]^':\ and a depth of 2.5 mm is formed in the 
^jfrJ/Jtl r;i t *) tt'-fJi £ n '7 & undersurface of the above-mentioned lauan 
l)J ' mjp' J ^fi : ^;fc^ ^V^;-,! plywood, cutting at intervals of 50 mm. The 
* JH ~ ^ " concave part is formed in both sides of above- 

mentioned heat compression foam urethane by 
the embossing. 



[0(i:iO] [0030] 
7-tef Vl J 1 5 ^' !: it$'/f v, l l 3 About the sound insulation sheet for floors 
.-.;i7 www^ — p.:[;rj; obtained by Examples 1-5 and Comparative 
, 'tt l 1 < vi|4-'^' ^-liM't""^ Example 1-3, and the flooring obtained by 
' ' * fT '-' n '- *- 1 Comparative Example 4, the following method 

evaluated soundproofing, the feeling of a walk, 



Yk bV./y^rCP; f?-i-:. 



, L !:oi ax |-v> i: ; : 

L ■ f: G IV- 5 1 5 (» mm . »|V 



j ^^t;«T^ !>ii-fi!!] L / _ and the workability. 

[00 :* 1 ] [0031] 

ipj-utl ■'') 'Kh&fol l - o >!c il. (Soundproofing) About the sound insulation 

•;| V( j | ^ ,j '"f-^r,iL^it MjPj Tr s ' ieet * or f |oors obtained by Examples 1-5 and 

Comparative Example 1-3, it evaluated as 
follows. 

A concrete slab of 150 mm in thickness and 

itV :} t) n k *'nr o> - : 1 360kg/m2 weight, the sound insulation sheet for 

- l-x ->: 7 \ !i:ltlKu v- I* floors, and the plywood with a thickness of 10 

^ K mm. it>:Vi 1 mm^'nW/ ' mm with which the groove with a depth of 6 mm 

] c mf!S][^'C;f -j* HT : . * \> , and a width of 1 mm is formed at intervals of 1 

V- ^ 1 0 m m u' i &R ^ , f£ f'iM cm ' were bonded to this ord er with the adhesive 

~ rr/i -a-. w Tti.j m V r - v (Soken chemical & Engineering Co., Ltd., brand 

iT-KfiHL T-ft.$i, f^nn^ I ; > S y y 

, ~ -, i name 580 b ). 

f ) ( t ' t h 0 > lift i LH 1 1 ' 

^ t . \ X As for the sound insulation sheet for floors, 

r h-ti-fi , frr - I* \ L the un dersurface was made to become a 

Y\i\\7j*^ > ^ 'J — V "< -'V.fsiij concrete slab side. Next on a plywood, a 

Iv.k/-. ( i: L fi, ftuuWf-''' tapping machine was installed and an impact 

I -V / h ^ '7 > > ^;;<[ t v r !. noise was generated. An impact noise level 

"Y$i*£ u : £r it o -*±\ p| Ki.'j^: was measured by the frequency in the 

-i" ( p; i Tf f f/j' ' 7 l'v " !' downstairs reverberation chamber (room where 



^r^'/"Vi /m ■ Vl -') there is no sound absorbing material and a 

1J ^~-;" .7, . T/m' V,m mutually parallel wall does not exist). Lvalue 



was read from the sound insulation rating graph 
shown in Figure 1 . 

Lfiii'r: ^Ift l) s $r*#n An impact noise level and L value were 

i ^ r L \\ti^f: 1 !:>r^ L /': shown in Table 1. 

[O 0 \\ i 12 ] [0032] 

l\\¥t{y\\A 'Cf'f oK/'ilntf*;-- ""'^ About the flooring obtained by Comparative 
^>(j^ [t) ^ ^ Example 4, an impact noise level was 
; p, , r J. t "i u r -'lit/- T — >£ measured like an above except not having 

n~ * x I . »l c_ I "J * — .m^ b0 nded the plywood. 
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fjS^n An impact noise level and L value were 

L f- . shown in Table 1 . 



[ 0 o : 3 ] [0033] 

i >j;;i ) 1 ? - Steffi] l ~ 5 7ir ; il: (Feeling of a walk) A plywood was bonded on 

/ ^, v h ^ ^ ri: mn - the upper face of the sound insulation sheet for 

. _ , , ^ [U . . - i floors obtained by Examples 1-5 and 

> -i • ' t'-mi.-M^r^ 'ui' comparative Example 1-3, and the load of 

H-^ M^o/.'W'Ji^bOIfio Omm 80kgf was a pp| ied at the range 0 f 50 mm 

/ 'ifN^l; 8 n k g f '7/$ri!-r 1 diameter from a plywood side. The 

;\ ~: •o^j:>EM^2+^P\'kl compression distortion in that case was 

L , ilk j ) X i JiI'FfSi L , measured and it evaluates as follows, 
r £: 1 J -T^ L /t c: Jrfcl&fflJ 4 Tl L f The result was shown in Table 1 . 
'■nf' i| ; |/!:oi 'iftti'-fc About the flooring obtained by Comparative 

. I, rVJl*,^ LnVnjrv- Example 4, the compression distortion was 

, * n,.^ t * measured like the above, without bonding a 

L ' Jh *-^«^ u ::. plywood. 

. l -i AjiW».3 mm^i' 0; Depression amount is less than 3 mm. 

. -i^mjI;^ :j mmW.l:4 m Q; Depression amount is less than 4 mm and 

ri equal to or more than 3 mm. 

.* , L,-i : .'^ii'r;i :; 4mmUJ: *; Depression amount is equal to or more 

than 4 mm. 

[ < ) 0 4 ] [0034] 

:h± r •!'!•; ) A^dPiftV&nW.* (Workability) At the evaluation of above 

irfflPb'-p Lfc * h '^fiiHf soundproofing, after bonding the sound 

^ , ' v ij _ k -/ ^ y u /^yt- m insulation sheet for floors or flooring, and a 

';; ^ ^ ^ * ^ ^ 7 '~ u ^_ concrete slab, whether the positioning control 

'^ r -' : ^ bor '' l^g-v— of the sounc j insulation sheet or the flooring 

Ukf f >>mg:M&jj> o W ould be possible was evaluated as follows. 

6> !; -"i J: K J J^Ttf^ •> i-ffl'- O; The adhesive surface has moderate 

l.. /;; sliding. The positioning control was possible. 
. $£ iift]f/*Ml3<.t£ffi y ) 't^^' *• The positioning control was impossible. 

p. 

[OO ;i5] [0035] 

[ n 1 ] [Table 1] 
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Top row left; right: 

Examples; Comparative Examples 
Left column, top to bottom: 

Soundproofing (L value); Feeling of Walk; Workability; Impact Noise Level 

(dB) 

[0036] 

[EFFECT OF THE INVENTION] 

Since the sound insulation sheet for floors of 
this invention has the concave part on the 
undersurface, it can attenuate the impact noise 
near 250Hz. 

The impact noise near 125Hz can be 
attenuated by bonding an open cell foam on the 
upper face. 

Furthermore, arbitrary impact noises can be 
attenuated by designing through-hole with 
respect to the frequency of the impact noise 
which needs to be attenuated. By so doing, 



[ 0 0 3 6 ] 
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M v> h^^'h <) , K m i; this is excellent in soundproofing, 

.ij^^if; t lL or ^oT',- i Moreover, since the sound insulation sheet 

j )tj; fjjp^ fy v — k ; ~ for floors of this invention is a closed cell foam, 

, /' h/^^- + 7 ' \r the flooring excellent in the feeling of a walk is 

-r^.^/ff ■ m'-ip-im • ^ obtained. 

[Ntiil ' ^^^nfe ^i] [BRIEF EXPLANATION OF DRAWINGS] 



[Ml] [FIGURE 1] 

Vf r "7 " 7 r ^ L 7i [*I h 't is the figure having shown the sound 
z t insulation rating graph. 

[M2] [FIGURE 2] 

Jfiffll^ u . — h 4\ Kmifli'j/j*^ is the perspective diagram which looked at the 
i 'Lf'iA^liA^S r > z > sound insulation sheet for floors from the 

undersurface side. 

[FIGURE 3] 

)f:/fjP6 n v V i\ .hifri7W\> m ^ ' s the perspective diagram which looked at the 
'h^ sound insulation sheet for floors from the upper 

face. 

[M4 J [FIGURE 4] 

i^ffl^i'H* v— [*] 3 (?yf(M: ' s the cross-sectional model in linear l-l of 
I I ""V 'LtTrffii^itK'C ^ ^ Figure 3 of the sound insulation sheet for floors. 

[fT^'^H;]] [EXPLANATION OF DRAWING] 

IfHHI^ p v — h 1 Sound insulation sheet for floors 

1 'V^fd^felf^ 11 Closed cell foam 

12 Concave part 

13 Convex part 

14 Through-hole 



2 [I!] p [j 

4 fra^L 



[ [*] 1 ] [FIGURE 1] 
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mm??? 




Top: 

Sound Insulation Rating Graph 
Left: Right, top and bottom respectively: 

Floor Impact Noise Level Very Loud; Very Quiet 

Bottom: 

Octave Band Center Frequency 

2] [FIGURE 2] 
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[FIGURE 3] 
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[FIGURE 4] 
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